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Comparative genomics identifies the genetic 
islands that distinguish Neisseria meningitidis, 
the agent of cerebrospinal meningitis, from 
other Neisseria species 
Perrin, Agnes; Bonacorsi, Stephane; 
Carbonnelle, Etienne; Talibi, Driss; Dessen, 
Philippe; Nassif, Xavier; Tinsley, Colin 
INSERM U5701 Faculte de Medecine Necker, Paris, 
/f5015, Fr. 

/ Infection and Immunity (2002), 70(12), 7063-7072 
CODEN: INFIBR; ISSN: 0019-9567 
American Society for Microbiology 
Journal 
English 

Neisseria meningitidis colonizes the nasopharynx and, unlike 
commensal Neisseria species, is capable of entering the bloodstream, 
crossing the blood-brain barrier, and invading the meninges. The 
other pathogenic Neisseria species, Neisseria gonorrhoeae, generally 
causes an infection which is localized to the genitourinary tract. 
In order to investigate the genetic basis of this difference in 
disease profiles, we used a strategy of genomic comparison. We used 
DNA arrays to compare the genome of N. meningitidis with those of N. 
gonorrhoeae and Neisseria lactamica, a commensal of the nasopharynx. 
We thus identified sequences conserved among a representative set of 
virulent strains which are either specific to N. meningitidis or 
shared with N. gonorrhoeae but absent from N. lactamica. Though 
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these bacteria express dramatically different pathogenicities, these 
meningococcal sequences were limited and, in contrast to what has 
been found in other pathogenic bacterial species, they are not 
organized in large chromosomal islands. 
REFERENCE COUNT: 39 THERE ARE 39 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 
IN THE RE FORMAT 
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21887396 PubMed ID: 11890539 
Genomics of Neisseria meningitidis. 
Nassif Xavier 

INSERM U411, Faculte de Medecine Necker-Enfants 
Malades, Universite Rene Descartes, Paris, France., 
nassif @necker . fr 

INTERNATIONAL JOURNAL OF MEDICAL MICROBIOLOGY, (2002 
Feb) 291 (6-7) 419-23. Ref: 28 
Journal code: 100898849. ISSN: 1438-4221. 
Germany: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200209 

Entered STN: 20020314 
Last Updated on STN: 20020928 
Entered Medline: 20020927 
feature of disease caused by Neisseria 

is the propensity to invade the meninges. Much progress 
has been made in our understanding of how this pathogen 
circumvents the physical properties of this cellular barrier. This 
review will address the new possibilities offered by the recent 
availability of meningococcal genome sequences. 
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Neisseria microarrays. 
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METHODS IN ENZYMOLOGY, (2002) 358 188-207. 
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AUTHOR(S) : VStoJiT: ko vl"<?7~Tg5r ; So , Magdalene; Hwa, Vivian; 

\Heffron, Fred; Nassif , Xavier (1) 
(1) Paris France 

ASSIGNEE: Oregon Health Sciences University 
US 6277382 August 21, 2001 

Official Gazette of the United States Patent and 
Trademark Office Patents, (Aug. 21, 2001) Vol. 1249, 
No. 3, pp. No Pagination, e-file. 
ISSN: 0098-1133. 
Patent 
English 

The present invention relates to novel bacterial hemoglobin receptor 
proteins and genes that encode such proteins. The invention is 
directed toward the isolation, characterization, diagnostic and 
therapeutic use of bacterial hemoglobin receptor proteins, nucleic 
acids encoding such proteins, recombinant expression constructs 
comprising such nucleic acids and cells transformed therewith, and 
antibodies and epitopes of such hemoglobin receptor proteins. The 
invention relates particularly to hemoglobin receptor proteins and 
genes encoding such proteins from Neisseria species, 
especially N. meningitidis and serotypes thereof, and N. 
gonorrhoeae. Methods for the diagnostic and therapeutic use of the 
proteins, epitopes, antibodies and nucleic acids of the invention 
are also provided, including the use of proteins, epitopes, 
antibodies and nucleic acids of the invention for the production of 
vaccines effective in providing immunization of 
human against infection by pathogenic bacteria of 
Neisseria species. 
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Preparation of a multicombinatorial library of 
antibody gene expression vectors. 
Sodoyer, Regis (1); Aujame, Luc; Geoffroy, 
Frederique ; Bouchardon , Annabelle 
(1) Saint Foy les Lyon France 

ASSIGNEE: Pasteur Merieux Serums & Vaccins, Lyon 
Cedex, France 

US 6174708 Jan uary 16, 2001 

"Official Gazette of the United States Patent and 
Trademark Office Patents, (Jan. 16, 2001) Vol. 1242, 
No. 3, pp. No Pagination, e-file. 
ISSN: 0098-1133. 
Patent 
English 

On the basis of a first repertoire of genes coding for a population 
of one of two kinds of polypeptides capable of being optionally 
covalently combined, particularly variable regions of either the 
antibody light chain type or the antibody heavy chain type, and at 
least one gene coding for the other type of polypeptide, 
particularly a variable region of the other type, an antibody chain 
or preferably a second repertoire of genes coding for a population 
of said other type, the genes from the first repertoire are inserted 
into a first vector to form a population of vectors carrying the 
various genes of said first repertoire, and said gene of said other 
type or the genes from said second repertoire is/are inserted into a 
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second vector. Both starting vectors have means enabling each to 
exchange one part by one or more irreversible recombinations to 
generate recombinant final vectors of which one contains a gene of 
one of said types and a gene of the other type. 
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AN 2001-082916 [10] WPIDS 

AB EP 1069133 A UPAB: 20010220 

NOVELTY - Immunologically active polypeptides (I) derived from the 

Gram negative bacteria Neisseria meningitidis, and the 

nucleic acids (II) that encode them, are new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 

following: 

(1) an isolated polypeptide (I) comprising an amino acid 
sequence that has at least 70% identity to 44 defined amino acid 
sequences ((A1)-(A44)) given in the specification; 

(2) an immunogenic fragment of (I) which comprises (A1)-(A44); 

(3) an isolated polynucleotide (II) comprising a nucleotide 
sequence encoding (I) (which has at least 70% to (A1)-(A44) over its 
entire length), or a sequence complementary to (II); 

(4) an expression vector (III) or a recombinant live 
microorganism comprising (II); 

(5) a host cell (IV) comprising (III), or a membrane of (IV), 
that expresses a polypeptide comprising an amino acid sequence with 
at least 70% identity to (A1)-(A44); 

(6) a process (V) for producing a polypeptide comprising an 
amino acid sequence with at least 70% identity to (A1)-(A44), 
comprising culturing the host cell (IV) under suitable conditions 
for expression of the polypeptide and recovering the polypeptide 
from the culture medium; 

(7) a process (VI) for expressing the polynucleotide (II) , 
comprising transforming a host cell with an expression vector 
comprising (II) and culturing the host cell under conditions 
suitable for expression of the polypeptide; 

(8) vaccine compositions (VII) comprising (I) and/or 

(ID; 

(9) antibody (VIII) immuno-specif ic for (I); and 

(10) a method for diagnosing a Neisseria infection, 
comprising identifying (I) or (VIII) in a sample from the subject 
animal . 

ACTIVITY - Antibacterial. 
MECHANISM OF ACTION - Vaccine. 

Rabbit antiserum produced in response to vaccination 
with the polypeptides killed 65% of parenterally administered 
meningococcus (strain 8013) with in 20 minutes of contact and all of 
the bacteria within 60 minutes. Pre-immune serum (taken prior to 
immunization) was found to have killed no bacteria after 20 
minutes and only half after 60 minutes. 

USE - The nucleic acids and the polypeptides they encode may be 
used to vaccinate subjects against infection by 
Neisseria meningitidis bacteria according to standard 
methodologies. The antibodies produced in response to the 
polypeptides and/or polynucleotides may also be used to treat N. 
meningitidis infections or as diagnostic reagents in immunoassays to 
detect infections (claimed). N. meningitidis is a pathogen 
involved in, for example, bacteremia and meningitis. 
Dwg.0/50 
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AUTHOR{S) : Coppens, Isabelle; Alonso, Sylvie; Antoine/ Rudy; 

Ja cob- Dubui s s on , Franco! s e ; Renauld-Mongenie , 
Genevieve; Jacobs, Eric; Locht, Camille (1) 
(1) Laboratoire de Microbiologic Genetique et 
Moleculaire, INSERM U447, Institut Pasteur de Lille, 
1 Rue du Prof. Calmette, F-59019, Lille Cedex: 
camille . locht @pasteur-lille . f r France 
Infection and Immunity, (September, 2001) Vol. 69, 
No. 9, pp. 5440-5446. print. 
ISSN: 0019-9567. 
Article 
English 
English 

Neisseria meningitidis serogroup B infections are among 
the major causes of fulminant septicemia and meningitis, especially 
severe in young children, and no broad vaccine is 
available yet. Because of poor immunogenicity of the serogroup B 
capsule, many efforts are now devoted to the identification of 
protective protein antigens. Among those are PorA and, more 
recently, transf errin-binding protein B (TbpB) . In this study, TbpB 
of N. meningitidis was genetically fused to the N-terminal domain of 
the Bordetella pertussis filamentous hemagglutinin (FHA) , and the 
fha-tbpB hybrid gene was expressed in B. pertussis either as a 
plasmid-borne gene or as a single copy inserted into the chromosome. 
The hybrid protein was efficiently secreted by the recombinant 
strains, despite its large size, and was recognized by both anti-FHA 
and anti-TbpB antibodies. A single intranasal administration of 
recombinant virulent or pertussis-toxin-deficient, attenuated B. 
pertussis to mice resulted in the production of antigen-specific 
systemic immunoglobulin G (IgG), as well as local IgG and IgA. The 
anti-TbpB serum antibodies were of the IgGl, IgG2a, and IgG2b 
isotypes and were found to express complement -mediated bactericidal 
activity against N. meningitidis. These observations indicate that 
recombinant B. pertussis may be a promising vector for the 
development of a mucosal vaccine against serogroup B 
meningococci . 
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Entered Medline: 20010503 
AB Meningococcal disease remains an important public health burden 
worldwide and, indeed, cause of death, particularly in poorer 
countries. The rapidly progressive nature of infections means that 
antibiotic therapy often comes too late. Vaccines are of 
limited efficacy in infants, one of the most vulnerable age groups, 
and do not exist for bacteria of serogroup B. Hence, much remains to 
be achieved in terms of vaccine design and the 
understanding of the pathogenesis of meningococcal 
disease. The causative bacterium, Neisseria meningitidis, 
is usually a commensal of the nasopharynx. Factors that lead to the 
invasion of the bloodstream, often followed by the crossing of the 
blood-brain barrier and meningitis, may be partly host- and partly 
bacterium-dependent, but are ill-understood. It is hoped that, taken 
together with the fundamental knowledge gained from biochemical and 
genetic studies, the huge amount of new information made available 
with the recent publication of the genome sequences will help to 
unlock more of the secrets of the lifestyle and pathogenic 
potential of this still poorly understood pathogen. 
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The invention concerns nucleic acids coding for polypeptides 
specific for Neisseria meningitidis, the corresponding polypeptides, 
and their diagnostic and therapeutic applications. Thus, genes and 
proteins found in N. meningitidis but not in N. lact arnica were 
identified and sequenced. 
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AB The 


invention claims a 


DNA mol . 


encoding a Hb receptor 


protein 


from 



Neisseria meningitidis serotype B. The invention also 
claims the use of said DNA in construction of an expression 
construct and cells transformed with said expression construct for 
the recombinant prodn. of Hb receptor. The invention further 
provides a nucleic acid mol. fully complementary to N. meningitis 
serotype B Hb receptor DNA as a diagnostic agent. The DNA sequence, 
as well as the corresponding amino acid sequence of N. meningitis 
serotype B Hb receptor are provided. In the example section, the 
invention provided methods used clone Hb receptor genes (hmbR) from 
N. meningitis serotypes A and C, as well as from N. gonorrhoeae. 
The exampled also provided the DNA sequences, as as corresponding 
amino acid sequences, of these cloned Hb receptor. The invention 
further showed that: (1) the hmbR gene product is a Hb receptor in 
N. meningitis; (2) N. meningitis Hb receptor of the invention is 
TonB-dependent and (3) an IS1106 element is located downstream of 
hmbR gene in N. meningitis serotype C. Still further the invention 
discussed use of the proteins, epitopes, antibodies and nucleic 
acids of the invention for the prodn. of vaccines 
effective in providing immunization of a human against 
infection by pathogenic bacteria of Neisseria 
species . 
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AUTHOR (S) : 

CORPORATE SOURCE: 



Bacterial hemoglobin receptor gene. 

Stojil j kovic, Igor (1); So, Magdalene; Hwa, Vivian; 
Heffron, Fred; Nassif , Xavier 
(1) Portland, OR USA 
ASSIGNEE: Oregon Health Sciences University 
PATENT INFORMATION : US 6123942 September 26, 2000 

SOURCE: Official Gazette of the United States Patent and 

Trademark Office Patents, (Sep. 26, 2000) Vol. 1238, 
No. 4, pp. No Pagination, e-file. 
ISSN: 0098-1133. 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

AB The present invention relates to a novel bacterial hemoglobin 

receptor protein and genes that encode such a protein. The invention 
is directed toward the isolation, characterization, diagnostic and 
therapeutic use of a bacterial hemoglobin receptor protein, nucleic 
acid encoding such a protein, recombinant expression constructs 
comprising such nucleic acids and cells transformed therewith, and 
antibodies and epitopes of such hemoglobin receptor proteins. The 
invention relates particularly to hemoglobin receptor proteins and 
genes encoding such proteins from Neisseria species, 
especially N. meningitidis. Methods for the diagnostic and 
therapeutic use of the proteins, epitopes, antibodies and nucleic 
acids of the invention are also provided, including the use of the 
proteins, epitopes, antibodies and nucleic acids of the invention 
for the production of vaccines effectinve in providing 
immunization of a human against infection by 
pathogenic bacteria of Neisseria species. 
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Journal 
English 

The distribution of the two isotypes of tbpB in a collection of 108 
serogroup B meningococcal strains belonging to the four major clonal 
groups assocd. with epidemic and hyperendemic disease (the ET-37 
complex, the ET-5 complex, lineage III, and cluster A4) was detd. 
Isotype I strains (with a 1.8-Jcb tbpB gene) was less represented 
than isotype II strains (19.4 vs. 80.6%). Isotype I was restricted 
to the ET-37 complex strains, while isotype II was found in all four 
clonal complexes. The extent of the allelic diversity of tbpB in 
these two groups was studied by PCR restriction anal, and sequencing 
of 10 new tbpB genes. Four major tbpB gene variants were 
characterized: B16B6 (representative of isotype I) and M982, BZ83, 
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and 8680 (representative of isotype II) . The relevance of these 
variants was assessed at the antigenic level by the detn. of 
cross-bactericidal activity of purified IgG prepns . raised to the 
corresponding recombinant TbpB (rTbpB) protein against a panel of 27 
strains (5 of isotype I and 22 of isotype II) . The results 
indicated that rTbpB corresponding to each variant was able to 
induce cross-bactericidal antibodies. However, the no. of strains 
killed with an anti-rTbpB serum was slightly lower than that 
obtained with an anti-TbpA+B complex. None of the sera tested 
raised against an isotype I strain was able to kill an isotype II 
strain and vice versa. None of the specific antisera tested 
(anti-rTbpB or anti-TbpA+B complex) was able to kill all of the 22 
isotype II strains tested. Moreover/ using sera raised against the 
C-terminus domain of TbpB M982 (amino acids 352 to 691) or BZ83 
(amino acids 329 to 669) fused to the maltose-binding protein, 
cross-bactericidal activity was detected against 12 and 7 isotype II 
strains, resp., of the 22 tested. These results suggest surface 
accessibility of the C-terminal end of TbpB. Altogether, these 
results show that although more than one rTbpB will be required in 
the compn. of a TbpB-based vaccine to achieve a fully 
cross-bactericidal activity, rTbpB and its C terminus were able by 
themselves to induce cross-bactericidal antibodies. 
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SOURCE: Infection and Immunity (1999), 67(11), 6119-6129 
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PUBLISHER: American Society for Microbiology 
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LANGUAGE : English 

AB Neisseria meningitidis and Neisseria gonorrhoeae give rise to 

dramatically different diseases. Their interactions with the host, 
however, do share common characteristics: they are both human 
pathogens which do not survive in the environment and which colonize 
and invade mucosa at their port of entry. It is therefore likely 
that they have common properties that might not be found in 
nonpathogenic bacteria belonging to the same genetically related 
group, such as Neisseria lactamica. Their common properties may be 
detd. by chromosomal regions found only in the pathogenic Neisseria 
species. To address this issue, we used a previously described 
technique (C. R. Tinsley and X. Nassif, Proc. Natl. Acad. Sci. USA 
93:11109-11114, 1996) to identify sequences of DNA specific for 
pathogenic neisseriae and not found in N. lactamica. Sequences 
present in N. lactamica were phys . subtracted from the N. 
meningitidis Z2491 sequence and also from the N. gonorrhoeae FA1090 
sequence. The clones obtained from each subtraction were tested by 
Southern blotting for their reactivity with the three species, and 
only those which reacted with both N. meningitidis and N. 
gonorrhoeae (i.e., not specific to either one of the pathogens) were 
further investigated. In a first step, these clones were mapped 
onto the chromosomes of both N. meningitidis and N. gonorrhoeae. 
The majority of the clones were arranged in clusters extending up to 
10 kb, suggesting the presence of chromosomal regions common to N. 
meningitidis and N. gonorrhoeae which distinguish these pathogens 
from the commensal N. lactamica. The sequences surrounding these 
clones were detd. from the N. meningitidis genome-sequencing 
project. Several clones corresponded to previously described 
factors required for colonization and survival at the port of entry, 
such as IgA protease and PilC. Others were homologous to 
virulence-assocd. proteins in other bacteria, demonstrating that the 
subtractive clones are capable of pinpointing chromosomal regions 
shared by N. meningitidis and N. gonorrhoeae which are involved in 
common aspects of the host interaction of both pathogens. 
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AB DNA sequences that are found in Neisseria meningitidis 

that are unique to it, specific to pathogenesis, and not 
found in N. gonorrhoeae, N. lact arnica or N. cinerea are cloned by 
representational difference anal. A no. of genes assocd. with 
pathogenesis that are found in N. meningitidis and 
N. gonorrhoeae including the genes of biosynthesis of the 
polysaccharide capsule (frpA, frpC, porA) , pilC, the genes for 
rotamase, IgA protease, pilin, transf erring-binding proteins and 
opacity proteins and the sequence -IS1106. The genes map in clusters 
in three regions of the chromosome. The gene products can be used 
as antigens in the raising of antibodies for diagnostic or 
therapeutic uses, e.g. specific immunoassays or vaccines. 
The roles of the genes in pathogenesis can be studied by 
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that are capable of undergoing in vivo recombination are described 
for use in the generation of new antibody types in bacterial hosts. 
One suitable mechanism is xis-mediated excision. Sep. vectors are 
used for light and heavy chain genes and the variable regions are 
manufd. as fusion proteins with a capsid protein to direct surface 
display. The vectors can undergo one or more irreversible 
recombinations to generate recombinant final vectors with possible 
new genes for variable regions. The method increases the efficiency 
of generation and detection of new antibody types. 
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AB The present invention relates to novel bacterial Hb receptor 

proteins and genes that encode such proteins. The invention is 
directed toward the isolation, characterization, diagnostic and 
therapeutic use of bacterial Hb receptor proteins, nucleic acids 
encoding such proteins, recombinant expression constructs comprising 
such nucleic acids and cells transformed therewith, and antibodies 
and epitopes of such Hb receptor proteins. The invention relates 
particularly to Hb receptor proteins and genes encoding such 
proteins from Neisseria species, esp. N. meningitidis and 
serotypes thereof, and N. gonorrhoeae. Methods for the diagnostic 
and therapeutic use of the proteins, epitopes, antibodies and 
nucleic acids of the invention are also provided, including the use 
of the proteins, epitopes, antibodies and nucleic acids of the 
invention for the prodn. of vaccines effective in 
providing immunization of a human against infection by 
pathogenic bacteria of Neisseria species. 
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Bacterial meningitis: 
strategies . 
Bingen, F. ; 
Gicquel, B. , 
Nassif , X. ; 
Bingen, E . ; 
Gicquel, B. , 
Nassif, X. ; 



Treatment and prevention 



Bourillon, A.; Clavaud, R.; Geslin, P.; 

Guerin, N.; Livartowski, A.; 
Reinert, P.; Riou, J.-Y.; et al . 
Bourillon, A.; Clavaud, R.; Geslin, P.; 

Guerin, N.; Livartowski, A.; 
Reinert, P.; INSERM. (1996) pp. 
xi+167p. Bacterial meningitis: Treatment and 
prevention strategies. Meningites bacteriennes : 
Strategies de traitement et de prevention. 
Publisher: INSERM (Institut National de la Sante et 
de la Recherche Medicale) 101, rue de Tolbiac, 75654 
Paris Cedex 13, France. 
ISBN: 2-85598-686-9. 
Book 
French 

This monograph on treatment and prevention strategies for bacterial 
meningitis is based on approximately 500 articles and represents the 
collective work of a group of experts assembled by the INSERM, the 
French National Institute of Health and Medical Research. The book 
provides a useful reference to health care professionals, medical 
instructors and researchers, public health professionals, 
epidemiologists and those involved with health care policy. The 
first of the book's two sections represents a detailed analysis of 
the current world literature on various aspects of bacterial 
meningitis that was developed during a series of meetings of the 
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expert group. The first part of this analytical section is devoted 

to general aspects of bacterial meningitis and contains chapters on 

clinical data and pathophysiology, germs and diagnostic methods, 

epidemiological and socioeconomic data. The following part discusses 

treatment and vaccinal prevention of bacterial meningitis, 

including antibiotic treatment and prophylaxis, current 

vaccines and vaccine strategies for dealing with 

four of the bacterial meningitis pathogens (Haemophilus 

influenzae- b, Neisseria meningitidis, Streptococcus 

pneumoniae and Mycobacterium tuberculosis) . The third part of the 

analytical section focuses on prospects for vaccines 

against meningitis, especially vaccines against the 

Neisseria meningitidis, Streptococcus pneumoniae and 

Mycobacterium tuberculosis pathogens. The second section 

of the book provides a synthesis of the information available on 

bacterial meningitis, its treatment and the research and development 

of vaccines for its prevention. This section concludes 

with seven recommendations developed by the group of experts for the 

therapeutic management and prevention of bacterial meningitis. 

Tables, graphs, diagrams and end-of -chapter bibliographies 

supplement the text. 
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AB The ability to interact with nonphagocytic cells is a crucial 

virulence attribute of the meningococcus and the genococcus. Like 
most bacterial pathogens, Neisseria meningitidis 
and Neisseria gonorrhoeae initiate infections by 
colonizing the mucosal epithelium, which serves as the site of 
entry. After this step, both bacteria cross the intact mucosal 
barrier. While N. gonorrhoeae is likely to remain in the 
subepithelial matrix, where it initiates an intense inflammatory 
reaction, N. meningitidis enters the bloodstream, and eventually the 
cerebrospinal fluid to cause meningitis. Both pathogens 
have evolved very similar mechanisms for interacting with host 
cells. Surface structures that influence bacterium-host interactions 
include pili, the meningococcal class 5 outer membrane proteins or 
the gonococcal opacity proteins, lipooligosaccharide, and the 
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meningococcal capsule. This review examines what is known about the 
roles these structures play in bacterial adhesion and invasion, with 
special emphasis, on pilus-mediated adhesion. Finally, the 
importance of these structures in neisserial 
pathogenesis is discussed. 
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AB The neisserial Lip antigen is a conserved antigen assocd. 
with the pathogenic Neisseria species, and is 

composed of multiple repeats of a consensus pentapeptide . A series 
of monoclonal antibodies reacting with meningococcal Lip antigen 
were subjected to epitope mapping, using solid-phase synthetic 
peptides based on the concensus repeat sequence. The antibodies 
were found to recognize different continuous epitopes based on the 
consensus sequence. One monoclonal antibody was utilized in 
affinity chromatog. to obtain purified Lip antigen and the antigen 
was used for immunization of mice. The resulting antisera 
did not recognize Lip antigen on Western blots but reacted 
specifically with Lip antigen in immune pptn. expt . , indicating that 
the predominant polyclonal immune response was directed against 
conformational epitopes. Despite the diversity of both continuous 
and conformational epitopes recognized by the antibodies produced, 
none of the antibodies demonstrated the ability to promote 
complement -mediated bactericidal activity. Thus, despite its 
initial apparent promise as a potential vaccine candidate 
the case for the inclusion of Lip antigen in vaccine 
formulation cannot be supported at present. 
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